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Astronomical Papers, &c. 5 

Account of the terrestrial Meafurement of the Difference of Lon- 
gitude and Lat tude, between the Obfervatories of Norriton 
and Philadelphia. 

To the American Philosophical Society, &c. 

Gentlemen, 

AGREEABLE to the appointment you made (at the re- 
queft of the Aftronomer Royal) Mr. Lukens, Mr. Rit- 
tenhou/e, andmyfelf, furnifhed with proper inftruments, met 
at Norriton early on Monday, July 2d, for the above fervicc j 
and took to our afiiftance two able and experienced Surveyors,, 
viz. Mr. Archibald M'Clean, and Mr. J efe Lukens. The firft 
thing we did was accurately to afcertain the variation of our 
Compafs, which we found 3°. 8', by Mr. Rittenhoufe's Me- 
ridian Line. We then carefully meafured our chain, and ad- 
jufted it to the exact ftandard of 66 feet. In the execution of 
the work, whenever the inftrument was duly fet, each rourfe 
was taken off, and entered down feparately, by three different 
perfons, who likewife kept feparate accounts of all the dis- 
tances, and iuperintended the ftretching of every chain, and 
the levelling and plumbing it, whenever there was any afcent 
or defcent in the road. 

July 4th. We finifhed the furvey ; and Mr. M'Clean, Mr. 
Jefje Lukens andmyfelf, then agreed to bring out the difference 
ot latitude and departure feparately on each courfe and diftance 
to tour or five decimal places ; and there was fo great an 
agreement in this part of the work, when executed, that we 
had all the fame 'emits to a few links, and the whole was at laft. 
brought to agree in every figure, by companng the few places 
where there was any difference, which fcarce ever went farther 
than the laft decimal place. Mr. M-Clean and "Mr. Lukens took the 
trouble to bring out their work by multiplying each diftance by 
the natural Sine of the Courfe, to the Radius Unity, for the 
departure •, and by the Cofine for the latitude. Mine was done 
by Robertibn's Tables. The whole follows, and we think it 
*nay be depended on for correclnefs. 

Ceurfes 
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APPENDIX to the 



Courfes and Diftances from Norriton Observatory, to the 
Observatory in the State Houfe Square, Philadelphia, and 
from thence to the Observatory o Meffrs Maibn and 
Dixon, at the South Point of the City of Philadelphia ; 
taken July lit and id, 1770: With the Difference of Lon- 
gitude and Latitude 1 between the faid Observatories, thence 
deduced. 
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* The Worthing, South n^, Ea/iingand WeJIing, are in Chains and Decimals of a 
Chan, to the ten thcufandth fart 5 or may be read Chains and Links, calling the 
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dredth farts 0/ Links. 
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Bat the courfe of NE being jj*. 14'. jj' E. with refpeftonly to NA 
the magHtticJiuth; add the Variation 3. 8. o 

Which gives 3^. 21. 3.3 E. for the courfe of NB 
with refpedtto NS the true meridian. 

So that the true courfe and diilance from Norriton Obfervatory to Philadelphia 
Obfervatory in a ftrait line, NE US. 38 , it. 33" E. 1476,1336 chains. 

Then Rad. 10. - - - - 

To cofine of 38 . 22'. 33" 9. 80^7913 
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from Phiad. Obl'erv. 5 Well, 916,47=60487,02=00.52" of titne*=-i3" 
difF. of Iongitude<=.9',95 of a great circle, or geogra* 
phical miles. 

But the Obfervatory in the State-""* Chains Feet. 
Houfe fquare, with refpeel to the 1 N. 40,o685=»2644,5s=t6",t6 difF. lat. 
fouth point of thecityofPhilad. (to ^ 

which MefTrs. Mafon & Dixon refer I W. 28,7695=1898/8= *'',6 of time, 
their Obfervations,) is, J 

Wherefore Norriton Obfervatory, with refoeft to the fouthermoft point of 
Philadelphia is, Chains Feet. 

North, 1157,30 +40.0685.-1 1 97, 3685^=79026,3 ^13'. 01 ',86 diff. of lat; 
Weft, 9>6,47 +28.7695= 945,2395^62385,8=00'. 53'',6of time. 

Hence, by the above meafurement and work, we get Nor- 
riton Obtervatory 52' of time Weft of the Obfervatory in 
the State-boufe fquare - t which is exact-y what we got, by 
that excellent element, the external contatt of Mercury with 
the Sun November 9th, 1769. The internal contaSl gave it 
fomething more \ owing no doubt to the oifference that will 
arife among obfervers, in determining the exaft moment when 
the thread of light is compleated •, and the mean of all our 
other obfervations, gives the difference of meridians, between 
Nerriton and Philadelphia, only 4' of time more than the ter- 

o b xeftrial 
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reftrial meafurement, and the external contact of Mercury gave 
it, which may be taken as a very great degree of exactnefs for 
celeftial obfervations ; if we confider that the difference of 
meridians, between the long eftabliihed obfervatories of Green- 
wich and Paris, as Mr. De La Lande writes, ovember 
1 8th, 1762, was not then determined within 20" of time. 
For he fays " fome called it 9'. 15''; others 9'. 4.0"; but 
" that he himfelf commonly ufed 9'. 2o y , though he could 
" not tell on what obfervations founded." And it nny be 
needlefs to add that a fhort diitance is as liable to the dif- 
ferences arifing from the ufe of inftruments in celeftial obfer- 
vations, as a greater one. Neverthelefs, if we apply the dif- 
ference of meridians between Philadelphia and Norriton, got by 
this meafurement (viz. 52*, inrtead of 56",) to the Revd. 
Mr. Ewing's collection of Jupiter's fatellite;, (p. $j), rejecting 
thofe of the 2d fat. and alfo the imrne rfions of May 5th, as too 
near the oppofition, we fhall get Philadelphia, 5)1. o'. 37*, 
and Norriton, 5 h . i'. 29 /; , Weft from Greenwich. This refult is 
what ought to arife from a dimintttion of 4* of time in the dif- 
ference ot meridians, by dividing that difference, and bring- 
ing the one meridian 2" more Weft, and the other 2" more 
Eaft -, and we believe future obfervations will confirm this as 
exceeding near the truih. 

The latitude of Norriton comes out, by the meafurement, 
25 // ,09 lefs North, with refpect to the Southermoft point of 
the city of Philadelphia, than Mr. Rittenhoufe's obfervations 
give it ; and if the latitude of that point of the city be taken, 
as fixed by Meflrs Mafon and Dixon, at 39 . 56'. 29' / ,4 then 
the lat. of Norriton (neglecting fractions of feconds) will be 
40 . 9' 31* inilead of 40 . 9'. 56". However, as both were 
fixed by celeftial Obfervations, aiid by experienced men, the 
fmall difference ought perhaps to be divided ; and if a mean 
be taken to reconcile it with the terreftrial mcafure, the lat. 
of the fouth point of Philadelphia would be 39 , 56'. 42' v 
and that of Norriton 40 . 9'. 43 '. But, as Mr. Rittenboufe 
had only Siifon's two and an half feet Quadrant, and Mcfiis. 
Mnfon and Dixon were iurnilhed with a compleat aftronomical 
Sector, and did their work to fix the lines of rwo provinces, 

it 
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it may be thought that their determination is moft to.be relied 
on. Neverthelefs, the whole difference of 25" in the celeiliai 
arc is fo inconfiderable, as not to give 40 chains on the furface 
of the Earth. 

All the refults in the above work are sot, without any fen- 
fible error, by plain trigonometry, as the different arcs are fo 
very fmali. In eftimaung the length or a degree, to deduce 
the difference of 'latitude between the two Observatories, the 
fpheroidal figure of the Earth was taken into confederation ; 
and the degree meafured by tvleffrs. Malbn andDixon, in mean 
latitude 39 i2', = ^6^yyi feet, was made the ftandard, which 
being lengthened in the ratio of 59,7866 to 59,8035 gave 
363874 for a degree of the meridian in the mean latitude be- 
tween Philadelphia and Norriton, which is only 103 feet more 
than the deg. in lat. 39°. 12', and makes but a fraction 
of a fecond difference in the latitude, lb that it might have been 
disregarded. With refpedt to Seconds of time in longitude, no 
fcnfible difference can be obtained in the l'mall diftance of 
about 1 1 miles, whether we confider the earth as a fphere 
or fpheroid. 

In bringing out the 52" of time diff. of long, a degree of 
the equator was taken in proportion to Meffrs. Mafon and 
Dixon's deg. of the merid. in lat. 39", 12, in the ratio of 60 to 
59,7860, (agreeableto Mr. Simpfon's table) which gave 365070 
for a degree of the equator. By taking a degree of longitude 
as fixed at the middle point by Mr. Mojkelyne in lat. 38°. 
27'. 35", and laying as the cofine of that lat. is to cofine of 
mean latitude between Philadelphia and Norriton, fo is the 
length of a degree of long, at the middle point (viz. 284869,5 
feet) to the length of a deg. in mean lat. between Norriton 
and Philadelphia, the refukwas got a2 // ,j3 ; being only Thir- 
teen hundredth parts of a fecond of time more. 

The above account of the work was thought proper, that 
trofe who will take the trouble may examine and correct it, 
if in any part neceffary. 

Philadelphia, Auguji 17, 1770. WILLIAM SMITH. 
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